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Lancing Device End Cap

with Rocking-Actuated Surface features

Cross-Reference to Related Application

[0001] This application claims the benefit of U.S. Provisional Patent Application

Serial No. 60/503,786, filed September 18, 2003, the entirety of which is hereby
incorporated herein by reference for all purposes.

Technical Field

[0002] The present invention relates generally to medical devices and procedures,
and more particularly to lancing devices for sampling blood or other bodily fluids. The
invention more particularly relates to an end cap for use in conjunction with a lancing

device that allows for the collection of an increased volume of blood or bodily fluid to be
sampled.

Background of the Invention

[0003] Many medical procedures require puncturing of the skin, and sometimes
underlying tissues, of a human or animal subject. For example, a sharp lancet tip is

commonly used to puncture the subject's skin for sampling of blood or other body fluid, as
forexample in blood glucose monitoring by diabetics. Generally, lancet blades or needles
are much thinner than traditional hypodermic syringe needles, and therefore result in less

pain to the patient. A lancet having a sharp lancing tip typically is mounted, permanently or
releasably, to the drive mechanism ofa lancing device. The drive mechanism includes one
or more springs, cams, motors, or other mechanism(s) for moving the lancing tip from a
retracted position shielded within a housing of the lancing device to an extended position

outside of the housing for lancing the subject's skin. The lancing device may also include a
cocking mechanism for arming the drive mechanism, and/or a triggering mechanism for

firing the device. The housing of the lancing device typically includes an endcap with an
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opening through which the lancing tip extends in its extended position. The endcap may

be releasably or permanently attached to the remainder ofthe housing, or can comprise an

integral part of the housing.

[0004] One common problem that has been found to existwith many known lancets

and lancing devices is the closure of the puncture site before an adequatevolume ofblood

has been collected. Premature closure of the puncture requires additional blood to be

drawn from the patient, often in a separate and sometimes less desirable location, resulting

in an increase in pain and stress to the subject. Costs also increase, as multiple lancets

are required to acquire an adequate sample. This is particularly the case when alternate

lancing sites other than the fingertips, such as for example the forearm or earlobe, are

lanced. Lancing at such alternate lancing sites may be desirable because repeatedlancing

of the fingertips can result in callous formation, leading to less consistent sampling and

decreased sensitivity of the fingertips. In addition, the fingertips have a greater density of

nerve endings than alternate lancing sites, resulting in greater pain sensation from fingertip

lancing than lancing at alternate sites. To increase patient compliance with a prescribed

sampling regimen, it is desirable to minimize pain resulting from the lancing operation.

However, because alternate sites typically contain a lower density of capillaries ora deeper

capillary bed than the fingertips, alternate lancing sites often yield insufficient sample sizes

or are prone to premature closure.

[0005] Attempts have been made to provide lancing devices that inhibit premature

closure of the puncture site and yield increased sample size. Such attempts have included

the use of a stimulator member slideably mounted to the housing for cyclically pumping

around the puncture site to "milk" the wound. Although utilizing the aforementioned

pumping sequence may allow a larger sample to be collected before closure of the

puncture site, occasionally a sample is still insufficient, and another lancing operation to

•

collect blood or analytic fluid is required. Additionally, the repeated application and release

of pressure from such pumping can result in contact between the sample and the lancing
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dev,ce, smearing and/or contaminating the sample and necessitating another lancing
operation, and/or can lead to bruising of the tissue surrounding the lancing site Also the
P^ision of a translationally mounted stimulator member results in increased complexity
and cost of tha lancing device.

[0006J Thus it can be seen that needs exist for improved lancing devices and
methods to facilitate increased sample volume of blood or other analytic fluid, and to
preventprematurec.osureofthesamp.ing

site. Needs further exist for suchmechanisms
and methods that are readi.y adaptable to current lancing devices and procedure, and
wh,ch can be utilized for lancing at fingertip as well as a.temate sample collection sites.

Summary of the Invention

10007]
'"examp.eforms.thepresentinventionisanendcapfora.ancingdevicethat

enab,es.co.,ectionofanincreasedvo«umeofb.oodorotherbodyfiuidtobesamP.edfrom
alanangsrteofahumanoranimalsubject The device of the present invention is suitable-
for use at fingertip .ancing sites, but is also we,, suited for use at a.ternate lancing sites
suehas the forearm and/or eanobe. ,n further embodiments, the invention is a samp.ing
method formcreasingconectedsampte size of b.odd orotherbody fluid from a.ancing srte

I0008J
'noneaspecUhepresentinventionisanendcapforalancingdevice.

Theendcap preferably includes an opening for passage of at least a sharp tip portion of a •

lancet a contact face surrounding the opening, and at least one surface feature on the

by rockmg of the contact face in contact with the tissue surrounding the .ancing site.

[0009]
'nanotheraspect.theinventionisanendcapforalancingdevice.theendcap

preferably inc.uding an outwardly-curved contact face for rocking contact with tissue
surround.ng a lancing site, and at least one slotted opening through the outwardly-curved
contact face, the stated opening being narrower at a centra, portion than at extremities
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[00010] In another aspect, the invention is a lancing device for collecting a sample of

body fluid from a sampling site on the skin of a subject. The lancing device pre*" ably

includes a lancet and a housing comprising an endcap, the lancet being livable between

a first position within the housing and a second position wherein^ least a sharp tip portion

of the lancet extends through an opening in the endcap. The endcap preferably includes a

contact face surrounding the opening and at least one surface feature on the contact face

adjacent the opening for applying pressure to tissue surrounding the sampling site' by

rocking of the contact face in contact therewith.

[00011] In still another aspect, the invention is a lancing device for collecting a sample

of body fluid from a sampling site on the skin of a subject. The lancing device preferably

includes a lancet and a housing comprising an endcap, the lancet being movable between

a first position within the housing and a second position wherein at least a sharp tip portion

of the lancet extends through an opening in the endcap. The endcap preferably includes

an outwardly-curved contact face for rocking contact with tissue surrounding the sampling

site, and at least one slotted opening through the outwardly-curved contact face.

[000121 In still another aspect, the invention is a method of collecting a sample of

blood or other body fluid, the method preferably including the steps of lancing the skin of a

subject at a lancing site with a lancing device having a contact face including one or more

surface contour features surrounding an opening; and rocking the lancing device with the

contact face in contact with the skin surrounding the lancing site.

[00013] These and other aspects, features and advantages of the invention will be

understood with reference to the drawing figures and detailed description herein, and will

be realized by means of the various elements and combinations particularly pointed out in

the appended claims. It is to be understood that both the foregoing general description

and the following brief description ofthe drawings and detailed description ofthe invention

are exemplary and explanatory of preferred embodiments of the invention, and are not

restrictive of the invention, as claimed.
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Brief Description of the Drawings

.

100014] FIGURE 1 shows a perspective view of an endcap for a lancing deviceadding to one example embodiment of the present invention.

[00015] F'GURES2aand2b Showa Perspectiveviewanda Sideview,reSpective»y

ofanendcapforalancingdeviceaccordingtoanotherexampleembodimentofihepreseni

invention/
K

[00016] FlGURESSaandaBshowaperspectiveviewandasideview.respectively
of an endcap for a lancing device according to yet another example embodiment of the
present invention.

[00017] M4^ 9lmH^^«m^^ m ^
accordmgtoanotherexampleembodimentofthepresentinvention. ,.'

[00018] FIGURE 5 shows a perspective view of an endcap for a lancing device
accordmg to still another example embodiment of the present invention,

[00019]
"GUREOshowsaperspediveviewofanendcapforalancingdeVice

accordmgtoanotherexampleembodimentofthepresentinvention.

Detailed Description of Example Embodiments

[00020] The present invention may be understood more readily by reference to the
fol.ow.ng detailed description of the invention taken in connection with the accompanying
drawing figures , wh|cn fom a pgrt Qf^ r fe ^ ^

. J
invent™

i

is not limited, to the specific devices, methods, conditions or parameters
descnbed and/or shown herein, and that the terminology used herein is forme purpose ofdescnbmg particu.ar embodiments by way of example only and is not intended to be

cla,ms the singular forms "a." "an," and "the" include the plural, and reference to a
Part.cularnumeucalva.ueincludesatleastthatparticu.arva.ue.un.ess

the context clearly

SUBSTITUTE SHEET (RULE 26)



WO 2005/035018
PCT/US2004/024407

6

dictates otherwise. Ranges may be expressed herein as from "about" or "approximately"

one particular value and/or to "about" or "approximately" another particular value. When

such a range is expressed, another embodiment includes from the- one particular value

and/or to the other particular value. Similarly, when values
;
are expressed as

approximations, by use of the antecedent "about," it will be understood that the particular

value forms another embodiment

[00021] With reference now to the drawing figures, Figure 1 shows one example

embodiment of an endcap 1 0 for a lancing device according to the present invention. The

endcap 1 0 preferably comprises a first end 12 for releasable or permanent attachment to

the remainder of a housing of a lancing device. Alternatively, the endcap forms an integral

part of the housing of the lancing device. The endcap 1 0 can be adapted for use with any

of a variety of standard, commercially-available or later-developed lancing devices, by

appropriate configuration of coupling or attachment features of the. first end 12. The

second end 14 of the endcap 10 preferably defines the opening 16 through which the

sharp lancet tip projects in its extended position to penetrate the skin at the intended

lancing site. In the depicted embodiment, the opening 16 is a slot extending substantially

across the second end 14 of the endcap 10. In alternate embodiments, the opening has a

circular, triangular, rectangular, polygonal or other shape. The second end 14 of the

endcap 1 0 preferably comprises an outwardly curved or convex contact face 20, with one

or more raised surface features formed thereon. For example, in the depicted

embodiment, the surface features comprise a raised rim 22 surrounding the slotted

opening 16, and a raised side projection 24 extending laterally outward from the contact

face 20 along the central portion of both sides of the slot 16. The outer surfaces of the rim

22 and the projection 24 are preferably outwardly radiused to generally match the

outwardly curved or convex contour of the contact face 20.

[00022] In a preferred method of operation according to the present invention, after

*

firing the lancing device, the user leaves the contact face of the endcap in contact with the
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skin around the lancing site, and rocks the lancing device, preferably in the plane of the
slotted opening and raised rim. The outwardly curved or convex curvature of the contact
face facilitates and guides this rocking motion. The device is preferably initially placed with
its contactface in contact with the skin at the lancing site and held generallyperpendicular

to the skin surface during lancing, and then is rocked back and forth in contactwith the skin

in atleastone plane of motion, wherein that plane of motion intersects a lengthwise axis of
the overall lancing device and the center of the endcap's lancet opening. The endcap's
lancet opening and/or the raised surface feature(s) on the endcap's contact face are

preferably generally symmetric along either side of this plane of motion, and the endcap's
contact face is curved along this plane of motion, whereby rocking of the lancing device in

the plane of motion applies pressure symmetrically about the lancing site. For example,
when the endcap embodiment of Fig. 1 is rocked in a plane of motion containing the

lengthwise axis of the slotted opening 16, the raised rim 22 and the central projection 24
will apply alternating pressure around the puncture site, directing subcutaneous fluid

toward the puncture site and helping prevent premature closure of the puncture site,

thereby enhancing collection of increased volume of blood or other body fluid to be
sampled.

[00023J Figures 2a and 2b show an endcap 30 for a lancing device according to

another embodiment of the present invention. The contact face 32 of this endcap defines
a generally circular central opening 34 for allowing passage of the sharp lancet tip.

Contact ribs 36 are preferably provided, extending across the contact face 32 along either

side of the opening 34. The distal faces of the contact Hbs 36 are preferably convexly
curved to facilitate and guide rocking of the lancing device in contact with the skin in a
similar fashion to that described above. The inner edges of the contact ribs 36 are
preferably curved or angled to define a central channel 38 that is wider at its center, around
the opening 34, than at its outer edges along the periphery ofthe endcap. The contours of

the contact face 32 and the contact ribs 36 preferably direct subcutaneous fluid toward the

puncture site and help prevent premature closure of the puncture site, as the device is
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rocked back and forth, preferably in a plane of motion extending through the center of the

openingandcentralchannel,therebyenhancingcollectionofincreasedvolurneofb!oodor

other body fluid to be sampled.

[00024] Figures 3a and 3b show an endcap 50 for a lancing device according to yet

another embodiment of the present invention. The contact face 52 of this endcap defines

a generally circular central opening 54 for passing the sharp lancet tip. The contact face

52 preferably comprises a plurality of alternating raised lobes 56. and depressions 58.

forming a continuous, undulating or wave-like surface surrounding^ opening 54. After

firing, the user toggles, rocks and/or twists the lancing device with the contact face 52 in

contact with the skin around the lancing site. The undulating contour of the contact face

generates alternating tension and compression of the skin surrounding the lancing site,

directing subcutaneous fluid toward the lancing site and helping prevent premature closure,

of the lancing site, thereby enhancing sample collection.

[00025] Figure 4 shows an endcap 70 for a lancing device, according to another

embodiment of the present invention. The contact face 72 of this endcap defines a

generally circular central opening 74 for passing the sharp lancet tip. The contact face 72

preferably comprises a pair of contact ribs 76, extending across the contact face 72 along

either side of the opening 74. The distal faces of the contact ribs 76 are preferably

convexly curved to facilitate and guide rocking ofthe lancing device in contactwith the skin

in a similar fashion to that described above. The inner edges of the contact ribs 76 are

preferably curved or angled to define a central channel 78 that is narrower at its center,

around the opening 74, than at its outer edges along the periphery of the endcap. The

contours ofthe contactface 72 and the contact ribs 76 preferably direct subcutaneous fluid

toward the puncture site and help prevent premature closure of the puncture site, as the

device is rocked back and forth, preferably in the plane of the opening and central channel,

thereby enhancing collection of increased volume of blood or other body fluid to be

sampled.
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[00026J Figure 5 shows an endcap 90 fora lancing device according to still another
embodiment of the present invention. This endcap includes a convex contact face 92 and
a slotted opening 94 extending across at least a portion of the width of the contact face
One ormore raised ribs or projections 96 are preferably.provided, extending across at least
a portion of.the contact face 92,generally transversely or obliquely oriented relative to the
lengthwise dimension of the slot 94. In the depicted embodiment, two raised ribs extend
transversely across the slot 94, each rib having a first segment on one side of the slot and
« second segment on the other side of the slot. As the lancing device is rocked by the
user, preferably in the planeof the slotted opening, the convex contact-face 92 and the ribs

96 direct subcutaneous fluid toward the slot 94 and help prevent premature closure of the
puncture site, thereby enhancing sample collection.

100027] FgUre 6 shows anendcap 110 for a lancing device according to another
embodiment of the present invention. This endcap includes a convexcontact face 112 and
a cross-shaped opening 1 14 formed in the contact face. In further preferred forms the
opening 1 14 is formed by two or more slots intersecting at or near the center of their
lengthwise dimensions, eachslot being narroweratits central region than at its extremities
In this manner, as the lancing device is toggled or rocked after lancing, preferably in the
plane ofone or more of the intersecting slots forming the opening 114; subcutaneous fluid
«s directed and squeezed toward the central intersection of the slots of the opening , In
add,t,on, the inwardly-extending lobes 116 between the intersecting slots of the cross-
shaped opening 1 14 can serve as a mechanical stop for the lancet, to limit the path of
travel of the lancet at its extended position. .

[00028] While the invention has been described with reference to preferred and
example embodiments, it will be understood by those skilled in the art that a variety of
medications, additions and deletions are within the scope of the invention, as defined by
the following claims.
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What is claimed is:

1 . An endcap for a lancing device, said endcap comprising:

an opening for passage of at least a sharp tip portion of a lancet;

a contact face surrounding said opening; and

at least one surface feature on the contact face adjacent said opening for applying

pressure to tissue surrounding a lancing site by rocking of the contact face in contactwith

the tissue surrounding the lancing site.

2. : Thej endcap of Claim 1, wherein a plane of motion is defined through a central

lengthwise axis of the endcap and extending through the center of said opening, and

wherein the contact face curves outwardly toward said opening along the intersection of

the contact face with the plane of motion.

3. The endcap of Claim 2, wherein the at least one surface feature is symmetric about

said plane of motion.

4 The endcap of Claim 1 , wherein the at least one surface feature comprises at least

one raised rib projecting outwardly from the contact face.

5. The endcap of Claim 1 , wherein the opening comprises a slotted opening.

6. The endcap of Claim 5, wherein.said slotted opening is narrower at its central region

than at its extremities.

7. The endcap of Claim 5, wherein said slotted opening comprises at least two slots

intersecting at or near the center of their lengthwise dimensions.

8. The endcap of Claim 5, wherein the at least one surface feature comprises a raised

rim around at least a portion of said slotted opening.

9. The endcap of Claim 8, further comprising a projection extending outwardlyfrom the

contact face along the central portion of both sides of the slotted opening.
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10. The endcap of Claim 5, wherein the at least one surface feature comprises at least
one raised rib extending across at least a portion ofthe contact face, generally transversely
or obliquely oriented relative to the lengthwise dimension of the slotted opening.

1 1
.

The endcap of Claim 1
,
wherein the at least one surface feature comprises at least-

one raised rib adjacent the opening.

12. TheendcapofClaim11,whereintheatleastoneraisedribcomprisesapairofribs

spaced apart on opposite sides of the opening to define a central channel that is wider at
its center than at its extremities.

1 3. The endcap ofClaim 1 1 ,
wherein the at least one raised rib comprises a pair of ribs

spaced apart on opposite sides of the opening to define a central channel that is narrower:
at its center than at its extremities.

14. The endcap of Claim 1, wherein the at least one surface feature comprises a
plurality of alternating raised lobes and depressions, forming a continuous, undulating
contact surface surrounding the opening.

15. An endcap for a lancing device, said endcap comprising an outwardly-cun/ed
contact face forrocking contact with tissue surrounding a lancing site, said endcapftirther
compns.ng at least one slotted opening through the outwardly-curved contact face, the at
least one slotted opening being narrower at a central portion than at extremities thereof. -

16. The endcap of Claim 15. comprising two slotted openings through the outwardly
curved contact face, each slotted opening being narrower at a central portion than at its
extremri.es. wherein the two slotted openings intersectone another at theircentral portions
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17. A lancing device for collecting a sample of body fluid from a sampling site on the

skin of a subject, said lancing device comprising a lancet and a housing comprising an

endcap, the lancet being movable between a first position within the housingand a second

position wherein at least a sharp tip portion ofthe lancet extends through an opening in the

endcap, wherein the endcap comprises a contact face surrounding the opening and at

least one surface feature on the contact face adjacent said opening for applying pressure

to tissue surrounding the sampling site by rocking of the contact face in contact therewith:

18. The lancing device of Claim 17, wherein a plane of motion is defined through a

central lengthwise axis of the lancing device and extending through the center, of said

opening, and wherein the contact face curves outwardly toward said opening along the

intersection of the contact face with the plane of motion.

19. The lancing device of Claim 18, wherein the at least one surface feature is

symmetric about said plane of motion.

20. The lancing device of Claim 17, wherein the at least one surface feature comprises

at least one raised rib projecting outwardly from the contact face.

21 . The lancing device of Claim 17, wherein said opening comprises a slotted opening

that is narrower at its central region than at its extremities.

22. The lancing device of Claim 17, wherein said slotted opening comprises at leasttwo

slots intersecting at or near the center of their lengthwise dimensions.

23. The lancing device of Claim 1 7, wherein the at least one surface feature comprises

a plurality of alternating raised lobes and depressions, forming a continuous, undulating

contact surface surrounding the opening.
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24. A lancing device for collecting a sample of body fluid from a sampling site on the
sk,n of a subject, said lancing device comprising a lancet and a housing comprising an
endcap, the lancet being movable between a first position within the housing and a second
position wherein at least a sharp tip portion of the lancet extends through an opening in the
endcap, said endcap comprising an outwardly-curved contact face for rocking contactwith
tissue surrounding the sampling site, and at least one slotted opening through the
outwaridiy-curved contact face.

25. The lancing device of Claim 24, wherein the at least one slotted opening is narrower
at a central portion thereof than at its extremities.

26. The lancing device of Claim 24, comprising two slotted openings through the
outwardly-curved contact face, the two slotted openings intersecting one another at their
central portions.

27. A method of collecting a sample of blood or other body fluid, comprising:

lancing the skin of a subject at a lancing site with a lancing device having a contact
face .ncluding one or more surface contour features surrounding art opening; and

rocking the lancing device with the contact face in contact with the skin surrounding
the lancing site.
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